In this paper, we developed a new continuous block method by the method of interpolation and collocation to derive new scheme. We adopted the use of power series as a basis function for approximate solution. We evaluated at off grid points to get a continuous hybrid multistep method. The continuous hybrid multistep method is solved for the independent solution to yield a continuous block method which is evaluated at selected points to yield a discrete block method. The basic properties of the block method were investigated and found to be consistent, zero stable and convergent. The results were found to compete favorably with the existing methods in terms of accuracy and error bound. In particular, the scheme was found to have a large region of absolute stability. The new method was tested on real life problem namely: Dynamic model.
Introduction
In this paper, we considered the method of approximate solution of the general second order initial value problem of the form ( ) 
where n x , is the initial point, n y is the solution at n x , f is continuous within the interval of integration.
Equation (1) is of interest to researchers because of its wide application in engineering, control theory and other real life problem, hence the study of the methods of its solution. Hence, authors proposed methods with different basis functions and among them are [1] - [9] to mention a few.
Block method was later proposed. This block method has the properties of Runge-kutta method for being self-starting and does not require development of separate predictors or starting values. Among these authors are [10] - [12] . Block method was found to be cost effective and gave better approximation.
In this paper, we propose a new one-twelfth step continuous hybrid block method for the numerical integration of second order initial value problems with constant step-size which is then implemented in block mode.
The paper is organized as followed: Section 2 considers the mathematical formulation of the method. Section 3 considers the analysis of the basic properties of the method. Section 4 considers the Region of absolute stability of our method. Section 5 considers the application of the derived method to solve some second order Ordinary Differential Equations and conclusion.
Mathematical Formulation of the Method
We consider the simple power series as a basis function for approximation: , j a 's are coefficients to be determined and is a polynomial of degree 1 r s + − . We construct a k-step collocation method (MCM) by imposing the following conditions on (2) ( )
Substituting (1) into (4) gives
We shall consider a step 
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Evaluating (2) 
Formation of the Block for One-Twelfth Step Block Method
The combination of Equations (9), (10), (11) and (12), yield the block of the form 
Writing (17) 
Comparing the coefficients of h, the order of the block is p = 5
With error constant 
Consistency
In numerical analysis, it is necessary that the method satisfies the necessary and sufficient conditions. A numerical method is said to be consistent if the following conditions are satisfies 1) The order of the scheme must be greater than or equal to 1 i.e. are the first and second characteristics polynomials of our method. According to [3] , the first condition is a sufficient condition for the associated block method to be consistent. Our method is order 5 p = . Hence it is consistent.
Zero Stability of the Method
The general form of block method is given as
Applying (22)- (25) to (26) 
The elements of the matrices A, B, U and V are substituted and computing the stability function with Maple software yield, the stability polynomial of the method which is then plotted in MATLAB environment to produce the required absolute stability region of the methods, as shown by the figure below
The graph Figure 1 shows that our method is A-Stable and the plot covers a large region of the complex plane .
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Implementation of the Method
In this section, we discuss the strategy for the implementation of the method. In addition, the performance of the method is tested on some modeled examples of second order initial value problems in Ordinary Differential Equations. Absolute error of the approximate solution are then compared with the existing methods. In particular, the comparison are made with those proposed by Awoyemi et al. and Ehigie et al.
Discussion of the results of the methods are also done here.
Numerical Experiments
The method is tested on some numerical problems to test the accuracy of the proposed methods and our results are compared with the results obtained using existing methods.
The following problems are taken as test problems:
Implementation of the Method

Dynamic Problem
A 10-kg mass is attached to a spring having a spring constant of 140 N/m. The mass is started in motion from the equilibrium position with an initial velocity of 1 m/sec in the upward direction and with an applied external force
Find the subsequent motion of the mass if the force due to air resistance is 90 . xN −  It follows from Newton's second law
If the system starts at t = 0 with an initial velocity 0 v and from an initial position 0 x , we also have the initial conditions. 
14 sin , 0 0, 0
We get the exact solution ( )
9 99 9 13 e e cos sin 50 500 500 500
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Note that the exponential terms, which come from the homogeneous solution represent an associated free overdamped motion, quickly die out. These terms are the transient part of the solution. The terms coming from the particular solution however, do not die out at t → ∞ ; they are the steady-state part of the solution. 
Problem
Conclusion
We have proposed a new one-twelfth step hybrid block method for the numerical solution of second order initial value problems of ordinary differential equations in this paper. The method is consistent, convergent and zero stable. The method derived efficiently solved second order Initial Value Problems as can be seen in the low error constant and hence better approximation than the existing methods as can be seen in Tables 1-6 . We have [6] 0.00000000 0.000000000000 0.000000000000 0.000000e−00 0.0000e−00 also applied our method to the dynamic problem and the result is as displayed in Table 1 .
